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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a developing agent for electrophotography, which has excellent fluidity and storage stability and is almost 
free from lowering the image quality caused by the change of the circumstance, and to provide an image forming method using the agent. 
SOLUTION: This non-magnetic one component developing agent is obtained by stirring the core monomers comprised of styrene and n-butyl 
acrylate and carbon black, etc., to mix and disperse homogeneously, polymerizing the mixture thus obtained, adding methyl methacylate to the 
polymer thus obtained, again polymerizing to obtain a dispersion of polymer particles for developing agent, then adjusting the pH of the dispersion to 
5.5 by the addition of sulfuric acid, further, after dehydrating the polymer particles with a continuous belt filter and washing, again dispersing the 
polymer particles into water, centrifugally dehydrating the dispersion by using a siphon pillar centrifuge having a filter layer comprised of the polymer 
particles for filtration, which have a volume average particle diameter of about 7.8 jum, to isolate the polymer particles with the water content of 1 5%. 
drying the polymer particles to obtain polymer particles for the developing agent, furthermore adding a silica, which has been treated to be 
hydrophobic, to the polymer particles, and finally mixing to fix the silica on the surface of the polymer particles by using a Henschel mixer. 
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mWT, »^L< it 3 0 nm- 1 /imM^ (»JSl::l* 

fc&BHb«3«m ^Si^tt^t^t^c^W 

4 o 

[0 0 4 7] MlH2a<D^^l (ttT-) h^— 
*&^1 0 OMSPICfctLT. ¥1^*4^5-2 0 nmCD 
ST/*. 0. 1-3mgg|5. *f£L<l*0. 2- 

as. o. i-3mssk »^l<i*o. 2-21 

2 0 nm|Sil2|/miaTS J ?-<t(7)||fitt:li. Ig, 1 : 
5-5:1 (7)®E. L < \t 3: 10-10: 3 (7}f5 

itfc^o n»«(D»»i*. as. k^-st 

[0 0 4 8] C<7)«k5lCLr#t>*l«**W<Z>««SlJ 
fcfc&CDp H^4-7. **3;L<li&]4. 5-6. 5 <D 

tt*<**<<py. S*^blz«fe4lj»(0(£T3b<*i:*<fc 

P H^7lipH6. 5-7. 4$-m^L. p Hftj 
6. 5l4pH6. 45-6. 5 4&MM-?Z>o C 

^- t>s»»ii: o r P h 7 

iftofc-ft>3S**l0 0gli#»U -*LS*n!»L 
r. at;**-*, o^f B i«j# (i o^ral^ 

«^ or p H36<» 7 i: ft ofc 

2 5°C) lC3frSJLr«fflj«£*.ft*arfc«o pHI4 % 

[0 0 4 9] *«^(DS«9J(*. ±^^^->^^7Kit 
»ttB4ai=i3L^r-f 3j->X«*0>»«»A<cr 1 rfc£t 

<D^fflL^r^#^>tLfcaa3ia<DSim^a 2A<2 o^ s/c 



(8) ftmW- 1 1 -7 294 9 



m. fcf£L< 1*1 5 S/cmtfey, a2-Jlft 
10/iS/cm^T, $?£L< (*5 // S/cmiaTtfe 
£ 0 ff 2tf*tlflSfc« IM*(7 2-a 1 ^*tL^*4 

iaa)ftTS?l#jBctci:5l:4^o 

[0050] itanaaaftii** attAttfli 

m&<DmnmD2t Ltzt$\z % d2-<ti*< % a*. 
w««o)ai*ic»-r««#ttA<*<«cy. saxa (a 

[0051] *£E(0Si«3fl(*. *0><*«¥£)*ag (d 

v ) 1-20/im, »* L < I* 1 . 5-15 

jUm. *e>lr»*L<!*1. 5-8//m-efc^> 0 *fc % 

»m^»s (d v) /flttv^tts (dp)iti 

1. 7 JUT* »*L<tt1. 5JSlT"Ca&*o 
[0 0 5 2] *§£W<Dmmmt. Wlr ItSgr 
s t(Dtt ( r I / r s) *<ffl*. 1 - 1 . 2 % L < 

1*1-1. 1 (Dt,<D-C&£o C<DJt#:*#< fc<5<t* U 

[0053] *ano>a**ia>a&f*. wicks stLtt 
«a»aa6tMftT*#*»** mrenttflffiSd^tt 
& saa^r- * a u -caautt* l 

4 x f 1 1 $ * -r £ t (7) r* & « o 
[o o 5 4] ±aLfeft»xarc*5i^rffli^*ai»ffl» 

ffl*0. 1-10/im, ^KliO. 1-5/im 

*K#M«fc«4:tty. tt*Bla>ffil«*3ac<aac*Ci:l= 
*yK*1t*K<«:y* W&ft«a*(*a^a>****< 

[0055] aaj8S£tt«m** ^ti^is^-r^mB- 
WfloaWccfcorWicMKitLftL^ a«#j^a>»tt 

aafttt-cawtstu mo. aaa. a«a«pM« as 

I*. **U>3U|ia<*£* 7^U^KSL<l*y^^iJ 



;uK<D«aM*i:(D#a*i** Wlc % XTls>t 
[0 0 5 6] :M6W<&»&lcfclvc[*, -(Digilfflfi^ 

*iiw644aa*-*itaLtaaiia*t4. a 

ii^-*Jf<7>H£l*. I»2-20mm-efey, L 
<li5^1 5mmt*fc§ 0 

[0057] aa»t*(z>*ft(*i*icisiiK**t«:i^o m*. 
it. a&aaa* xsaas. Jnffaaa«:±r£*if* 
z.ttfiv$z>o c*i?>(D5%a6aaa*wa-efc«o 

aaK*a«£LTf*. tf— ^— tr> h >J7i-va 

i^i^tSo a'taaaicfci^-cf** at>a*£* 

Sft. 400-3000G, ^KIi800-200 
OGIClSS^^o Bi*«(0**¥l*. »« % 5-3 OS 

a%. ^L<ii8-2 5ii%t^^o #*^*><isi> 
taaia(=aa*a-r*j:d least y % *fc**a>7ii 
*aa*<* < r t ****** t aaic * o r 7tt«^ 
aa**u aaaa>aaa#tttfA*<ft«. 

[0 0 5 8] fefc. c^-e^at^imwagj 
7;usimic»^L. -ttttaw (w 0 [si ) U 10 
5°CI=KSLfctt»«lci«MttaU 

(W1 [g] ) u isiTO>a-etMtLfcffl-cft*o 
***= ( (W0-W1 ) /Wo) x 1 00 

[0059] aaad-ea^tt«aainffla$ittt?-^ 

»j£(DpHI*, MS 8-1 2. *ff£L<l*8. 5-11 

©««»*4«i£<tt*. *fc. aaa4cr«aa>aafl 

*<»*Ll\, HBCil** ffigL aBtt£0>aM: *JU# 

>a«:^a>*aM«ai^«. »i=«a*<»a-c*« 0 
[ooeo] ±3iLfc*3ewa)aH«Jtija)«aii. saa 

8 O - 1 4 0°C. L<l*80-1 30 

°c<d % i^i«>«fiaaaaaM. wi=«aa»#att- 
a»a«at»**atLT»a-c**. isasaaa 
#]i*. *tts«a-r«««»aa**tt^i*a)#7x 

«c»;SS (Tg) A<«l\*\ **tM*. a»tt^-*<«L^ 

1*. MreoaaatrntTattLraaa 

[0061] *§£w<nwmMj&tt£*mw\z&'3%mm 
So aa^AaBici*. s*»iLt«)8ftK7AiA< 

*B3A»|RllcEHESaic3S»Lrfc*. a*K^Ail* 

©ati^^ K^Af»a>naai=*»«a*ai+fc*a>-c 



(9) 



ftffi^- 1 1 -7 2949 



[0 0 6 2] 8*h7Ai0)Bil:lt ZOfSJiftlzfe 
[0 0 6 3] SlP-iU«7t K7^SIf^7X^ 

I*. L EDTU-f &5K¥X^^&«A$tl«ta)«<*lf 
b^ 0 S*p— K^A 1 a)»S»«(z3H«#J 

So 

[0 0 6 4] a«P— ^0)WlCtt % SttftH 02><iJX§£ 

4x4*r— v>^i irtfc. a«p— ;U8tttlSP— 
2 fc*Httl+&*lTl*4 0 Si«P— JU*«* Ale— SB 
»»r4*9l=»»L-ce«S*u «#K^A4:KS* 
lRlBfcllHB-rftj:5ic<j:oTl>*o «M6p— ;n 2(*« 
m p -;nz KM L Tl« P -;u <»: [a] C ir Ih]$e L . 
««P-;ua>niBira«*l*«tt-i-4J:3fc«:oT^ 
4 0 SH*p— ;ua>jaffll::fci>T. tti&p— JU£tf)f£ftt£ 
^?>B*K^Ata)ttttj«*-ca)iBa>ttitfr. nvflUH 
LTom&n-^mz?^- K9*<eilt*|io 

#k I 200V |-| 600V | <Dmi±tfW1m£ti,x^ 
4 Q *<Dtztb\z^ ?u-K9 0>«ft«tfi;*iii ocoem 

[0 0 6 5] ISMgI^^r-v>^1 fja 
»1t&i;«#ttlcfiixri^4(DTf. 1 flic 

[0 0 6 6] g¥D- )V6\*. m&n— MZjLVWttfLiS 
#><Dt<7)-efc4o $c¥*t£LTI*. i^OHPv-h0 

£*<-e£4o 



[0 0 6 7] !E¥*tf=le¥**ifcJB<»*H»(*. 5£5f¥l£ 

*a*E»¥si=*yis**t(Daffiizff LoitHst-r 

[0068] ^u— ->^sa2f*. i5tK7A(Di® 
icaHLfce^ayaaasajBt-ifc^itD-efc 

[0 0 6 9] 

WcKSS*i4t<7)-ei*ftl^ *#fe 

k y a) fciMS y & 4 o 

[0 0 7 0] **tfcfl-ci** ISlTO^a-eWffliLfco 

(its) ««ffla«aiiiffl»*f»tt^(*^iu^-y--f-*f- 

fi: //m) -Cfe4o IZcfe4aHffil4. 7/< 

: 100/im, MEf* : -f V h > I I . Sffi 1 
0%. 3N£tt?-«k: 5 00 0 0i(Dfttttffof:c 
[O O 7 1 ] ^J0ft^2 g fcTJUSJIILfrJSfla 

U ^*t£*§?P (W 0 [g] ) U 1 0 5°ClcR5gLfc 
tt««l=lB*Mtt«U )M3«L »ff(Wi [g] ) 
L. JslT0)*-etf-«Lfc«[t?ft4o 
#7K^?= ( (W0-W1 ) /w 0 ) x 1 o o 

[0072] (pH) s&«Sfl6g£. «-r*>3E««aa 

3E»*1 0 0glc»»L. -H^^nSftLT. tail*, 
o»mft» (1 0#M*ft) 

-ft^Mli:d:otpH^7(t/d:of^t>^ 
7K$iI»QLT^»mI(D^filr^L. Sffl (^2 5°C) IZ 

*»Lfeiifias, pHM-sfflt^raiSLfca-c**. 

[00 7 3] (^m^C72) 8M6g^ Pi-T^->^ 

t Bc-< t>$»«aii: * o r P h tfm 1 1 u o tz 
«»ttn$i o^r B i«^ d o»n«ak) si 

£if$£\ 3M&1 0»p B 1«3lLTfcL>fc»-f 
fcBE-r*>*««3»=«fcoT P HA<^7 fcaEtofc-f 

°C) lc»fflLfctttii*(D3Jtt*a2SiB!lSLfc 0 ^>T^" 



(10) 



*#F*W 1 1 -7 2949 



[0 0 7 4] (ft¥D2) IWI1gfit$(7lffl 
7K2 0m I IZ»»Lr»Sjj«$». 

otp H*<&7£fcofc>r:l->3ESI*<D#*JP£CT 1 <!: 
Lt> D 2 — a 1 £gthLfco 

[00 7 5] (£«flft) fliBE«©#«tt-l«»lH»*a 

etc ajt^u>^-©s*p-;u«)aa 

s<ts»uy-=„ saw*, awt^u:/*— -eaiiWLfcss 

i dikn ^-^ftlfit&o) nutans i D^t 
-rat, *scfr&*wr*ci:!&«-c#.& 0 

3g©^ (%) = ( I D&/ I Dfj) x 1 0 0 

»*-tt**5i=Lfc«Hipfi«©^i:-e*4. t— ?t«t 
-iAttSxa7f>>f<>^f-7"8 1 0-3-1 

s) *uu. -jeff*-c»ELT*f*stj\ - 
^iss o fc75ip) i=tt*T— ? * tm-*- s-ao 

t§f£T?*S. HfifeiBSli, (McBe t 

h) fc«S^3*iII«afia!l£«£m^SISLfc. 
[00 7 6] (3S«l14) BBSI#A<5-* 1 5 Ojurru 7 5 
/im&tM 5 X/mC03a<DiS^ ^<7)IIIIcJl^ — 

Hpp* TPowder TesterJ) 

a = (1 5 0/imSI=SlofcS«9ISa (g) ) /4g 
x 1 0 0 

b= (7 5 jUmgSKSofcgH&MMS (g) ) /4gx 
10 0x0. 6 

c= <4 5/<mttf=a?*:9MMl|tt (g) ) /4gx 
1 O 0 x O. 2 

/UiSii (%) =100- (a + b + c) 

[0077] si«jM«an^rtt««ii=Ati 



ss^isyaiu. #3fF*ia>gHi#J£4 2> >r>i«)B± 

-3, a«3B<»±(=»r. C(DS$. «rE0>l»tt:5|i|«« 
£m*"C\ HKj$tJt4. 5<©aHTe* 3 0»ffll8BLfc 

xaHMfefflaBaron^ (aa%) £gasLfc„ i-*> 

[007 8] («agc7)^Sflc#tt) SJg 1 O °C. IK 
2 0%RH<DL/L^i£XI*;SJt3 5°C, ;I£8 0%R 

H0H/HaaTt, ^ffitt-^i«saro7'j 

[007 9] (■ « <D1f HIT 
— SJHIVC, 3 5°CX8 0RH% (H/H) 
10 0 CX2 0RH% (L/L) <7)=&IgJgT-C*DfflA 1 't>il 
*H1**fTl\ KMUUf- (77^8) T*EP^;lJt# 
1. 3)JLtT*. fro. (B^VfittH) ras 

Lfc^®^Si5<0*^'JA<1 0%felT(DBiM**tl#-e#* 
jS«m^«C»^B3-<. JerF©**-C«*»H=J:4H*0!> 

0 : ±GHIt£ltftr#«iEtftR]4:«cttfi<1 0000** 

A : ±IHfflK*lt»-e#-5ii«EW^«t»A<5 0 0 OKI 
±. 1 o o o Oft^iS. 

x : J:nHK£lttt7»«attB¥ttlkfi<5 0 OOft* 

[0080] 3IJS0.J 1 
X^U>7 8«&l/n-^l/7^ 'J U— h 2 2ffi^6 

5o°o t % (fma, Sp°p« 

^'J>T^a1 5 0TJ ) 7SP. («± 

r A A 6 J . Tg = 94°C) 0. 8ffl. ^^^X'JX'J 
h— = ^ h7Af7U-h 1 OaiRl/t -y^Jis/t— 

*y, 1 2 0 00 r pmCO|HlfE^T*Jt^. IftLT, «l 
[008 1] ^W^'JU-h (»fltTg = 

1 o 5°o 1 o&tfc i o ofip*fi#«fLft«(zrtt# 

flkltftSLT. yi;bffl*ifl:(D*»»»S»fc 0 vx 



(11) 



ftmW- 1 1 -7 2949 



-<^n h^^^ftg^nss-eaneLfctc^. D9 

[0 0 8 2] ffi^, ^*>&«*2 5 OfflJUlttlbV^* 

(caanur, iifcTy+i/W^p-fK (it*»tea> 

p-< K) fttfctt£H8L*:. ««Lfc± 
E=ip-< Ka>fflS#flj£-7*$p h^«y*««#*l|je 
§1 (B*£lgag{) tHSLf:tC5, ttSI** D5 0 
(i»tt8»*0 5 0 96jRtHK) #0. 3 8//mt% D 
9 0 (®&¥*D*4a<7) 9 0%*»fii) #0. 

£|3fcl*T(*. I1^U>V=0. 1 2-704/im s M 

36*IB=3 0». a*=-<*>x**a)*#-cfTofc. 
[0 0 8 3] ±Efc<fcy#e,tifc7KMft-7y*i/^A=i 

K^W^S*-*— Sffll^T 1 2 O 0 0 r p mOBlSKiV 
U 5ftmraS£IMtL*:tt. £lt£ffJtU pH1 1 

[0 0 8 4] ±Eir < fcy#/ia7->x;usa)^«»JfflM 

H*»5. 5fcumft* (2 5°C. 1 0^1) £fro 

fee fti*t?, attsC^uh:?-^* — (te&StflWx^ 
ttSk S B a B « r-r— jfju^-r ;u*— j ) $t*>ot, h 

[0 0 8 5] 3B«#]ffl«*tt:ttT-$|Ht*rc 
*L^T», -^Y7fx> t°— ^— tr> h »J ^ — v 

< = »<bX«a«L fSn°n£ THZ4 0S i j ) 

ai0fi*1 200G. Hffil OmmTf. JfSfgO. 

3ffiS=7. 8 fim % ffif£ = *Tls>a 595. n-^JU 

7* 'J u~ h 1 595. vtf-^'O-tr^o. 395. SftM 

#]29i. *— H±«L Hfi£ 

* 1 2 0j 795. &(/fft«|«» (S±T#<b 
3M±«. f8jp°o£ rxtfP>?7^TRHJ ) 195£S 

5M*LT»rt=tiO» % ?5fc;*#J/B 4 o«/ 
MIL *»«*0)«l6ai 2 ogiJ/B$r B 1CD^#T:S/iL>;« 
il^7KLT^*ip1 5%(D^f£#]fflS^#*a^£#*£ 
L. ft*i:K*ttl:t4 st-caSSttMSfftV Stt 
fflffll^M^l OOS^ tt*1bA9Lfc*>U * (a 
*7IPy;HtS, f8)p D p£ fA EROS I L R-17 



Oj . fB?««3l 5nm) 1gP, Stf»*ft«lL 

f:v«j* (B$7xp^aa, na« taeros i 

L RX- 5 Oj , <!&¥t£!ag4 0 nm) 1 95£**n 

[0 0 8 6] ±EAAl=J:y»&4tfe9IMa)fl:«ll* 
ISfitI*. 11. 5 I ogQ • cm-C&ofce *fc««*l 
ffl»*(*tt^-0!)f*»¥JSlfta (dv) f*6. 9/imt'fe 

y. f*»¥«tta^ffl*^isttei:a)ifc (d v /d P ) 

1*1. 27-e&y. h-*-— <7)fi&£*ag<b:(Dit ( r I / 

r s) 1*1. 1-efcofco ©«wffi-er*. taxa (h 

fc. 

[00 87] Hffiffj 2 

SB6«fci3t^T*»Ccfe*»*»tp h 3. o-efTofc 

miti 4%-efcofco 3a'baao)i»*tti*5B*Hj^±a) 
ii«aiK-etaK*y(*jec:&ftt\sfrA»T*&ofco 

^cDtecDl¥«£^£ai lc«Lfc. 
[0088] HJg« 3 

9. 5/im(DSMI^M^ (M = Xf b>8 5 

o. 395. ttSM2ffi % h 

a*. ^p°p* r^t-^ 1 2oj 795. x.zmmmM 

hj ) i»s»»m*LTt»/=*<z» ir^icfcffei*. * 

ait>aiia)iMtt(*5BtnttL±0!>attii 
lE-e t, a e* y (*e c & * i » ^ o -tote 

0)Wfflitt**«i ic^Lfco 

[ O 0 8 9 ] ttRffll 1 

6. 1 //mCD;lti^fflM^<*3e^ (|giS = X^U>8 5 
95. n-?fJl79'JI/-h15«, vtf-;U^V4f> 
O. 395. IS«28. *-7p>3f^^^ (^^r«^h 

as. ^p°p« r^t->? 1 2 0j ) 7*utf**MIPM 
(«±*#fl:3*aaL ^p d p« rxtfp^77^TR 

HJ 1 gP^S^S^LfctCO) iC^^fctel*. H^J2 

-e#t>*ifcs«i*ttT-a>***f*2 8%^*ofc. mm 
^^^a 1 ictfl/co 

[0090] lt&0!l 2 

«ta?i±-r. mo, 3a'i>aajtt*$fTt5ft^^fcfftf*s6jfi 
«2tB«fcLT8i««i*»f=. pffi^m^aifc^L 
fc. 



(12) 



»BB¥ 1 1 -7 2 9 4 9 



[009 1] tt&#j3 

mmm 1 icteL^r«iii-cky«««ifflm«f*it*a)#t![ 

«C7)pH^^6. 9ICLTi&fe,¥ (2 5°C. 1 0»B) 
(tgf£ = X^U>8 n-^l/7^'JI/-h1 5 

(a 



1 ^^mm^Lxmcto) zmwcmt. mkmi 

[0 0 9 2] 
[*1] 



1 ) 











l 


2 


3 


1 


2 


3 




5. 5 


3. 0 


5. 3 


3. 3 


3. 1 


6. 8 
















Cpm) 


7. 8 


7. 8 


9. 5 


6. 1 




3. 3 


SAimBIT (%) 


39 


27 


21 


60 




44 


















6. 9 


7. 0 


7. 0 


7. 2 


7. 1 


7. 0 




1 5 


14 


1 2 


28 


35 


42 




o 


O 


O 




X 


X 
















pH 


4. 7 6 


5. 10 


6. 30 


3. 87 


3. 5 5 


7. 26 


<r 2 (pS/c3 


14. 9 


14. 4 


13. 3 


28. 4 


36. 4 


42. 8 


a-2— cr1 (/iG/osd 


4. 6 


4. 7 


3. 5 


1 8. 8 


26. 2 


32. 4 


D 2 (/iS/od 


5. 5 


6. 3 


4. 8 


11.1 


1 4. 3 


17. S 


D2-o-1 (nS/ati 


3. 5 


3. 2 


2. 8 


9. 1 


1 2. 4 


16. 0 




1 20 


1 28 


1 20 


135 


1 35 


1 30 


(%> 


87 


90 


92 


68 


62 


70 




3 


2 


3 


1 2 


16 


1 1 
















H/H 


-28 


-30 


-27 


-26 


-27 


-22 




—31 


-3 2 


-30 


-3 8 


-40 


-33 


sex 














H/H 


O 


o 


O 


» 


» 


« 


L/L 


O 


o 


O 


A 


A 


A 



[0 0 9 3] 
[0 0 9 4] 

[■■aftWttKH] 



[O O 0 1 ] 
[84CDB«] 

1 -as* K7A 

3---^^P— ;u 

8 — 
1 0- 



[B1] 



